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摘要 
随着经济发展、人口增加和城市化程度的加深，人类活动正在导致其赖以生
存和发展的海洋生物多样性的减少甚至丧失。建立海洋保护区是目前保护海洋生
物多样性的重要途径。然而传统海洋保护区规划往往仅考虑保护少数物种，而缺
乏对海洋生物多样性所依托的海岸生境的保护的考虑；很多保护区范围是人为划
定而缺少对保护成本的考虑，导致付出很高的成本却没有达到生物多样性保护的
目标，有些地方甚至由于成本过高导致保护区形同虚设。研究平衡生物多样性保
护和社会经济发展，即以最低的成本达到预定生物多样性保护目标的保护方案是
学术界和管理界关注的重点和研究的热点。 
本文基于系统保护规划的理论和陆海统筹规划理念，结合厦门近岸海域生物
多样性的特点，运用空间优化软件 Marxan 与地理信息系统技术（GIS）对成本
最低的厦门海洋生物多样保护格局进行了研究，并在此基础上，提出了厦门海洋
保护区规划调整的建议。论文取得如下研究成果： 
  （1）论文在分析陆地生态系统与海洋生态系统高度关联性的基础上，基于
陆海统筹的理念，提出了在进行海洋生物多样性保护规划时，要同时包括海洋生
态系统以及对海洋生态系统影响强烈的陆地生态系统的观点。即海洋生物多样性
规划区域为向海延伸至行政区所管辖的海域，向陆 100 米或直至沿海公路、海堤
等人工设施（若遇人工设施将一个完整的生态系统分割的情况，应及于整个生态
系统）。 
（2）论文基于系统保护规划的理论，识别出海洋生物多样性保护规划的必
须保护的对象。包括自然岸线，珍稀\濒危保护物种，对生物多样性的保护有重
要意义的物种（如鱼卵仔鱼、大型底栖生物等），关键生境（如红树林、盐沼等）
以及一些重要物种生存和繁殖所依托的生境或区域（如滩涂、产卵场等）。 
（3）论文运用 Marxan 软件和 ArcGIS，对成本最低的厦门海洋生物多样性
优先保护格局进行了研究。结果显示，基本达到设定的保护目标，厦门优先保护
的区域面积为 48.02km2，占规划区域总面积的约 11.6%。该保护区域实现了大部
分的保护目标，涵盖了生物多样性保护的核心区域。同时规划处需要保护/恢复
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岸线约 44.6km，占总岸线长度的 19.1%。与现有厦门海洋自然保护区面积占全部
海域面积比例达到 85%相比，论文所得保护格局更为符合厦门现实发展情况，且
更具可行性。并且是在考虑了保护成本的情况下，以最小的成本实现对生物多样
性的保护。 
（4）论文在保护空缺分析的基础上，对厦门保护区调整提出了建议，包括
新增保护区域 3 个，应该保护和恢复的海岸线 10 段，建议调整的保护区域 2 处。 
本论文研究成果可为厦门海域生物多样性的保护规划提供科学依据，研究的
理论和方法也可为其他地区的生物多样性保护格局研究提供参考。 
 
关键字：系统保护规划；生物多样性；Marxan；优先保护 
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Abstract 
Human beings depend on marine biodiversity for their survival and development. 
Unfortunately human activities are the brain behind biodiversity loss. This is as a 
result of economic development, population increase and increasing urbanization. The 
establishment of marine conservation areas is an important way to protect the marine 
biodiversity. However, the traditional marine conservation planning just considers 
protecting minority species, and lacks the efficiency of protecting major marine 
biodiversity on coastal habitats. Many protected areas are artificially established 
without cost consideration. This shows that protected areas are quite pricey and 
sometimes the objectives of biodiversity conservation are barely achieved. High 
prices leave some protected areas with little or no services at all. Studies on the 
equilibrium of biodiversity conservation and economic development, aims at finding 
out which conservation schemes pay the lowest cost and achieve the optimum goal. 
This study has become the focus of research and focal point of academicians and 
environmental managers. 
This thesis studies the minimum cost conservation pattern of marine biodiversity 
in Xiamen. The methods adopted and applied are the spatial optimization software, 
with special emphasis on Marxan and the Geographic Information System(GIS). 
These tools are combined with the biodiversity characteristics of Xiamen offshore 
area. The characteristic of offshore areas are based on the theory of systematic 
conservation planning and the planning concept of land/sea integration. The research 
then provides some suggestions on how to adjust the planning of Xiamen Marine 
Conservation Areas. These suggestions are: 
(1)This paper suggests that coastal biodiversity conservation planning 
should include both the marine ecosystem and the terrestrial ecosystem. The terrestrial 
ecosystem should be considered because it has strong impact on the marine ecosystem, 
and the relationship between terrestrial and marine ecosystems are based on the idea 
of land/sea integration. Which means the planning area of marine biodiversity 
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conservation should include: the shore that is the outer limits of the territorial sea; the 
landward side about 100 meters up to the coastal highway including dams and other 
artificial facilities. If the artificial facilities divide an ecological system completely 
then the entire ecosystem should be considered 
(2)The research identifies the features which have been protected by the 
conservation planning of marine biodiversity based on the theory of systematic 
conservation planning. These features include: the natural shoreline, 
rare / endangered species, the species with significance for the conservation of 
biodiversity(such as fish eggs , larvae and macrobenthos, etc.), key habitats (such as 
mangroves, salt marshes, etc.)and some habitat or region that important species 
survive and reproduce there (such as the beach, spawning grounds etc.). 
(3)This thesis studies the minimum cost conservation pattern of marine 
biodiversity in Xiamen through utilization of Marxan and ArcGIS. The results show 
that the conservation area of Xiamen is about 48.02km
2
 which is basically the target 
set, and it account for about 11.6% of the total planning area. Those areas achieve 
most of the conservation goals, and cover the core regions of biodiversity 
conservation. The conservation plan also indicates about 44.6km of shoreline that 
need to be protected, accounting for about 19.1% of the total length of shoreline. This 
is contrary to the marine conservation areas of Xiamen which stands at about 85% of 
the Xiamen sea area. The conservation pattern that the thesis proposes is more 
suitable and feasible for the reality of Xiamen development. In order to achieve this, 
the researchers take cost of conservation into consideration. The writer argues that by 
minimizing the cost marine biodiversity is better conserved and protected. 
(4)This thesis proposes some recommendations to adjust the Xiamen marine 
conservation area based on the analysis of the conservation gap. These 
recommendations include 3 new conservation areas, 10 sections of shorelines that 
need to be protected or restored and 2 conservation areas that need to be adjusted.  
This paper is very important because it provides the scientific basis for the 
conservation planning of Xiamen marine biodiversity and the theory and method used 
can serve as a literature for marine conservation planning for other marine 
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environment. 
 
Key Words: Systematic Conservation Planning; Biodiversity; Marxan; Priority 
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